animale, 30, quai Ernest-Ansermet, CH-121 1 Genève 4 Ophiotaenia alessandrae sp. n. (Eucestoda: Proteocephalidea), a parasite of Hyla boans (Anura: Hylidae) from Amazonia in Ecuador. -Ophiotaenia alessandrae sp. n., is described from the intestine of the hylid frog, Hyla boans (Linnaeus, 1758) (Anura: Hylidae), from Amazonia in Ecuador. The new species differs from the 24 known species of the genus Ophiotaenia La Rue, 1911, parasitic in amphibians by the presence of an additional layer egg envelope forming a three layers embryophore. Furthermore, it differs from these species by one to several other morphological characters such as absence of apical organ, anterior and posterior position of the vagina, number of testes and the cirrus-sac length/proglottis width ratio. The presence of two kinds of secondary canals in proteocephalideans is discussed. This is the first observation of a three-layered embryophore in New World amphibians.
INTRODUCTION
A proteocephalidean tapeworm belonging to Ophiotaenia La Rue, 1911, was found in a hylid frog Hyla boans, during a survey of amphibians and reptiles parasites in Ecuador between 1983 and 1990 conducted by Jean-Marc Touzet. Since this cestode differs from all 24 species of the genus described from amphibians in the world, it is described a new taxon herein.
MATERIALS AND METHODS
Nine specimens of Hyla boans (Linnaeus, 1758) from San Pablo de Kantesiya, and Hacienda Primavera, Napo Province; and from Zapallo Grande, Rio Cayapa, Esmeraldas Province, Ecuador, were examined. They were killed by immersion in a 1% MS 222 solution (Methanesulfonate salt, Sigma, No A-5040) and immediately dissected. The digestive tract was fixed with hot 4% neutral formalin and subsequently stored in 75% ethanol. Strobila was stained with Mayer's hydrochloric carmine, dehydrated in a grades series of ethanol, cleared in eugenol (clove oil), and mounted as permanent preparations in Canada balsam. For histology, pieces of strobila were Manuscript accepted 21. 04.2008 embedded in paraffin wax, transversely sectioned at 12-15 pi m intervals, stained with Weigert's hematoxylin and counterstained with 1% eosin B (see de Chambrier, 2001) .
Eggs were studied in distilled water. The specimen has been deposited in the helminthological collection of the Natural History Museum, Geneva, Switzerland (INVE) . All measurements are given in micrometers unless otherwise indicated. Abbreviations used in descriptions are as follows: x = mean; n = number of measurements; CV = coefficient of variation.
RESULTS
Ophiotaenia alessandrae sp. n. Description (based on one entire specimen): Proteocephalidae, Proteocephalinae. Large-sized worm, 138 mm long, up to 1.6 mm wide, flattened dorsoventrally, with last proglottides elongated. Strobila acraspedote, anapolytic. About 62-65 immature proglottides (up to appearance of spermatozoa in vas deferens), 9 mature proglottides (up to appearance of eggs in uterus), 10 pregravid proglottides (up to appearance of hooks in oncospheres); about 134 proglottides in total. Proliferation zone posterior to scolex short, 450 long. Immature, mature, pregravid proglottides wider than long; and gravid proglottides longer than wide. Last gravid proglottides elongated (length: wide ratio 2.3: 1). Scolex round, containing numerous cells with granular inclusions (Fig. 1 ). Scolex 475 in diameter ( Fig. 1 ). Four small uniloculate suckers, 185-215 in diameter.
Apical organ absent.
Internal longitudinal musculature weakly developed (Figs 2, 3) , forming small anastomosed bundles of muscular fibres. Osmoregulatory canals usually situated between vitellaria and testes. Ventral canal often overlapping vitellaria (Figs 5, 6), more rarely testes, sometimes in cortex ( Fig. 3 ). Ventral canals anastomosed, (sometimes forming a lengthy tube stretching parallel to the ventral canal itself) 20-35 in diameter, with numerous secondary canals, ending beneath the tegument; dorsal canals 3-7 in diameter .
Testes medullary, spherical to oval, 55-80 in diameter, numbering 86-128 (x = 111, n = 18, CV = 1 1), in one or two layers, in two lateral fields between anterior margin and preovarian space, never reaching to ovary , degenerated in last gravid proglottides. Vas deferens coiled, very thin-walled, not reaching to midline of proglottis (Figs 5-7). Cirrus-sac elongate, thick-walled in its distal part, 180-235 long, representing 11-17% (x = 15%, n = 18, CV = 10%) of proglottis width. Cirrus occupying up to 75% of cirrus-sac length (Fig. 7 ).
Genital ducts passing between osmoregulatory canals. Genital atrium present.
Genital pores irregularly alternating, situated at 35-53% (x= 43%, n = 18, CV = 13%) of proglottis length.
Vagina posterior (in 55% of the proglottides) or anterior (in 45% of the proglottides, n = 20) to cirrus-sac, in proximal part lined with intensely staining cells. Ovary medullary, bilobed, small, folliculate ventrally, 830-1150 wide, occupying 66-77% (x = 70%, n = 19, CV = 4%) of proglottis width (Figs 2, 5, 6) .
Vitelline follicles medullary, oval to elongate, small, in two lateral fields, interrupted porally by vagina and cirrus-sac, not reaching to anterior and posterior margins of proglottides, occupying porally 81-90 % and aporally 74-92 % of proglottis length, respectively (Figs 5-7).
Anlage of uterus medullary, already present in immature proglottides. Uterus with 18-25 (n = 13) latero-dorsal diverticula on each side (Figs 5-6). Formation of uterus of type 1 according to de Chambrier et al. (2004a) : uterine stem with tubular concentration of numerous intensely staining cells and with lumen in last immature and first mature proglottides (Fig. 5 ). In mature proglottides, thin-walled lateral diverticula appear, with distal part lined with some intensely staining cells. At this stage, uterus occupying up to 11% of proglottis width. In pregravid proglottides, eggs completely filling uterine stem and diverticula, that occupy up to 42% of proglottis width (Fig. 6 ).
In gravid proglottides, thin-walled digitate diverticula growing laterally, occupying up to 83% of proglottis width, opening ventrally by several longitudinal apertures in gravid proglottides.
Eggs spherical, with thin, hyaline outer envelope, up to 50 in diameter; inner envelope consisting in two-layered embryophore, with external thick layer, 22-24 in diameter and nucleate irregular envelope, 17-20 in diameter; thick additional spherical layer, 12-13 in diameter between embryophore and oncosphere; oncospheres 9-10 in diameter, with 3 pairs of embryonic hooks, 5-6 long (n = 7) (Figs 4, 10).
Type-host: Hyla boans (Linnaeus, 1758) (Hylidae).
Site of infection: Intestine.
Prevalence: 1/9 (11%).
Intensity: 1 specimen.
Etymology: The new species is named in honour of Alessandra Marsella, mother of the first author.
Differential diagnosis: The new species belongs to the genus Ophiotaenia because of the medullary position of gonads, the presence of four simple unilocular suckers and two testes fields (Freze, 1965; Schmidt, 1986) .
Out of approximately 75 currently recognized species of Ophiotaenia parasitizing reptiles and amphibians, 24 species are found in amphibians (Fuhrmann, 1895;  La Rue, 1909; 1914a, b; Hungenbühler, 1910; Johnston, 1912; Parodi and Widakowich, 1916; Hannum, 1925; Woodland, 1925; Osier, 1931; Zeliff, 1932; Ingles, 1936; Yamaguti, 1938; Priser, 1942; Wolffhügel, 1948; Szidat and Soria, 1954; Flores-Barroeta, 1955; Jones et al, 1958; Dyer and Altig, 1977; Gupta and Arora, 1979; Sharpilo et al, 1979; Srivastav and Capoor, 1980; Dyer, 1986;  Ophiotaenia alessandrae n. sp. differs from all Ophiotaenia species, parasites of amphibians, in the possession of a third layer in the eggs embryophore (Fig. 4, 10) . 
Species
Host Locality Ophiotaenia alternans Riser, 1942 O. amphiumae (Zeliff, 1932) (Srivastav et Capoor, 1980) O. hylae Johnston, 1912 O. loennbergii (Fuhrmann, 1895) O. magna Hannum, 1925 O. noei Wolffhùgèl, 1948 O. olor (Ingles, 1936) O. olseni Dyer et Altig, 1977 O. ranae Yamaguti, 1938 O. saphena Osler, 1931 O. schultzei (Hungerbühler, 1910) O. tigrina (Woodland, 1925) India It can also be distinguished from the majority of these Ophiotaenia species by one or more of the following characters: anterior and posterior position of vagina (in relation to cirrus-sac); absence of apical organ; number of testes; cirrus-sac length/proglottis width ratio; and position of the genital pore.
O. ceratophyros and O. loennbergi are most similar to O. alessandrae, but they can nevertheless be unambiguously distinguished from the new species: O. ceratophyros shows a bigger scolex (700 in diameter), testes in one field, and is larger (380 mm); while O. loennbergi presents a higher number of uterine diverticles (25-40).
DISCUSSION
We observed an additional layer of the embryophore in the eggs of O. alessandrae. This third layer is situated between the oncosphere and the bilayered embryophore, and so represents, in our opinion, a three-layered embryophore. This structure was first observed in some eggs of proteocephalideans parasitizing reptiles from Indonesia (Kapsulotaenia sandgroundi) and Australia {Ophiotaenia spp, see de Chambrier, 2006) . This is the first observation of this feature within an Ophiotaenia species in South American amphibian host. The only other South American proteocephalidean possessing similar embryophore is Proteocephalus hobergi de Chambrier & Vaucher. Eggs in distilled water, captured with Nikon Eclipse 80i, showing the three-layered embryophore. Abbreviations: em = embryophore; oe = outer envelope; on = oncospheres. Scale-bar: 20 firn. 1999 (parasite in fish) (see de Chambrier & Vaucher 1999, Fig. 8) . But, the third layer in P. hobergi is lime-shaped. Furthermore, those eggs are very peculiar in shape, size and development. The P. hobergi embryophores diameter (80-93 x 40-44) is twice to three times the size of that encountered in most proteocephalidean, which usually reach not more than 30 in diameter.
The presence of secondary osmoregulatory canals is a known feature of Proteocephalidea, where two kinds of such structures have been described: the first one is always situated in the posterior part of the proglottis at the level of the ovary and ending at the tegument surface (Fig. 8) ; the second one is distributed irregularly all along the ventral osmoregulatory canals (Fig. 9 ). Both are connected with the ventral surface.
The first kind of a secondary canal was that described by Riggenbach (1896, Later, numerous species were signalled possessing this feature in several subfamilies, such as Gangesiinae (Gangesia parasiluri Yamaguti, 1934, Fig. 15 Rego, 1995; de Chambrier & Vaucher, 1999; Gil de Pertierra & de Chambrier, 2000; de Chambrier, 2003; de Chambrier et al, 2003) .
The second kind, with numerous secondary canals all along the ventral osmoregulatory canals, was observed in several species of the Proteocephalinae (i.e. Proteocephalus renaudi de Chambrier & Vaucher, 1994, Fig. 2 ; Thaumasioscolex didelphidis Caneda-Guzman, de Chambrier & Scholz, 2001 , but also in several subfamilies such as Zygobothriinae {Nomimoscolex matogrossensis Rego & Pavanelli, 1990 , in de Chambrier et al, 1996 Figs. 12, 14-16) , Acanthotaeniinae (Kapsulotaenia sandgroundi (Carter, 1943) , de Chambrier, 2006, Fig. 14) , Corallobothriinae (Corallobotrium solidum Fritsch, 1886 in Janicki, 1928, Fig. 25 ), (Janicki, 1928; de Chambrier & Vaucher, 1994; de Chambrier et al, 1996; Caneda-Guzman et al, 2001; de Chambrier, 2006) .
The prevalence of the Proteocephalidea is known to be very low in amphibians, as detailed by de Chambrier et al. (2006, p. 130) , and such is the case for the new species described here. A single specimen was found out of nine dissected Hyla boons, which represent a prevalence of 1 1%.
When we compare the number of the amphibians species infected with
Proteocephalidean with the total number of amphibian species examined, we observed that in Ecuador, only 5 hosts species out of 91 were infected (5,5%), in Paraguay, 5 out of 64 species were infected (7,8%), in Costa Rica, 1 out of 47 hosts species was infected (2%).
